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Thermogravimetric analyses used a thermobalance TG 209 F1 Libra (Netzsch). The sample was loaded in an Al2O3 crucible and heated from 25 ºC to 1000 ºC at 5 ºC/min in air (25 ml/min) with nitrogen (10 ml/min) as the purge gas. The TGA temperature calibration used five calibration standards (indium, bismuth, zinc, aluminium and silver; each was over > 99.999% pure) in nitrogen atmosphere.
Modulated differential scanning calorimetry (MDSC) was performed using a TA Instruments model Q100 DSC.
The sample was loaded on an aluminium pan sealed with pinhole cap. The liquid salt data was collected at a constant cooling/heating rate of 5 ºC·min -1 in nitrogen atmosphere. This was first cooled from 20 ºC to -90 ºC and then heated from -90 ºC to 150 ºC. The second cooling mode was from 150 ºC to -90 ºC. The modulation period was 60 s, and the modulation amplitude was ±0.8 ºC. Phase transition temperatures were determined according to ISO 11357-1:2009(E) using the midpoint temperature. Indium and mercury were used as standards to calibrate the temperature. Heat calibration used indium.
Synthesis of substrates
Chloromethyl (1R,2S,5R)-(-)-menthyl ether was obtained by passing HCl through a mixture of paraformaldehyde and (1R,2S,5R)-(-)-menthol similar to Pernak et al. 1 In the same way chloromethyl (1S,2R,5S)-(+)-menthyl ether and chloromethyl (±)-menthyl ether were prepared from (+)-menthol and (±)-menthol as starting material respectively. Imidazole was freshly recrystallized from benzene (mp 90-91 ºC). The 1-methylimidazole and 1-butylimidazole were purchased, and 1-decylimidazole was obtained following published method 2 . Triethylamine was distilled twice -the first from phthalic anhydride to remove lower amines resulting from autoxidation during storage. Chloromethyl hexyl ether was prepared by passing HCl through a mixture of formaldehyde and decanol as described previously 3 and then with 1-hexyloxymethylimidazole. The 1-pyridine was dried by azeotropic distillation with chloroform. Those substrates were freshly distilled each time before using them. 4 The crude product was crystallized from hexane-acetone to form long needles with the same melting point (48-50 ºC) as reported previously. 
Synthesis of aprotic imidazolium salts

Solubility
The solubility of the salts was determined according to Vogel's Textbook of Practical Organic Chemistry. 6 The analyses were performed for all of the new protic salts 
S2. Reaction yield, HRMS analyses and elemental analyses of 1-(1R,2S,5R)-(-)-menthoxymethylimidazole, (±)-menthoxymethylimidazole and chiral aprotic salts
1-(1R,2S,5R)-(-)-Menthoxymethylimidazole
1-[(1R,2S,5R)-(-)-Menthoxymethyl]-3-methylimidazolium bis(trifluoromethanesulfonyl)imide (-)[C1-
Ment-Im][NTf2]
Yield: 99.0%. 
3-Butyl-1-[(1R,2S,5R)-(-)-menthoxymethyl]imidazolium bis(trifluoromethanesulfonyl)imide (-)[C4-Ment-
Im][NTf2]
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3-Butyl-1-[(1S,2R,5S)-(-)-menthoxymethyl]imidazolium bis(trifluoromethanesulfonyl)imide (+)[C4-Ment-
3-decyl-1-[(1R,2S,5R)-(-)-menthoxymethyl]imidazolium bis(trifluoromethanesulfonyl)imide (-)[C10-Ment-
